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In the title molecule, [Fe(C 5 H s )(C 16 H 12 N)], the cyclopenta- 
dienyl rings are approximately eclipsed and the interplanar 
angle is 0.8 (7)°. The Fe atom is slightly closer to the 
substituted cyclopentadienyl ring, with an Fe- ■ -centroid 
distance of 1.639 (2) A, compared with 1.645 (2) A for the 
unsubstituted ring. The C=N double bond is essentially 
coplanar with the substituted cyclopentadienyl ring with a 
deviation of 10.3 (1)°. The angle formed by the C=N double 
bond and the naphthalene ring system is 47.1 (1)°. The C— 
N=C-C torsion angle is 177.32 (5)°. 

Related literature 

For related crystal structures, see: Kovac et al. (2004). For 
related literature, see: Baar et al. (2000); Johnson & Sames 
(2000); Staveren & Metzler-Nolte (2004). 




Experimental 

Crystal data 

[Fe(C,H 5 )(C 16 H 12 N)] 
M, = 339.21 
Monoclinic, C2/c 
a = 19.5283 (4) A 
b = 7.3578 (2) A 
c = 23.7390 (5) A 
/3 = 108.8260 (10)° 

Data collection 

Bruker SMART 1000 CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
T min = 0.807, r m ., v = 0.873 



Refinement 

R[F 2 > 2a(F 2 )] = 0.028 

wR(F 2 ) = 0.078 

S = 1.05 

3164 reflections 



V = 3228.47 (13) A J 
Z = 8 

Mo Ka radiation 

li = 0.93 mm" 1 

T = 293 (2) K 

0.24 x 0.20 x 0.15 mm 



18034 measured reflections 
3164 independent reflections 
2740 reflections with / > 2a(I) 
R iM = 0.022 



209 parameters 

H-atom parameters constrained 
A/w = 0.19 e A~ 3 
Ap,^ = -0.19 e A~ 3 



Data collection: SMART (Bruker, 1997); cell refinement: SAINT 
(Bruker, 1997); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: LH2673). 
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(l-Naphthyliminomethyl)ferrocene 

Y. Zang 

Comment 

Transition metal complexes derived from ferrocene have attracted great intrest due to their applications as precursors for 
the synthesis of organic as well as organometallic compounds (Johnson & Sames, 2000), in homogeneous catalysis (Baar 
et ah, 2000), or even in biological chemistry (Staveren & Metzler-Nolte, 2004). In this paper we reported the synthesis and 
crystal structure of the title compound (1). The molecular structure of (I) [Fig. 1] consists of a naphthyliminomethyl moiety 
and a ferrocene unit. In the ferrocene unit, the unsubstituted cyclopentadienyl ring and the substituted cyclopentadienyl 
ring are approximately eclipsed, and the interplannar angle is 0.8 (7)°. The Fe atom is slightly closer to the substituted 
cyclopentadienyl ring with a Fe- ring centroid distance of 1.639 (2) vs. 1.645 (2) for the other ring. The ON double bond 
is almost parallel to the substituted cyclopentadienyl ring with the deviation 10.3 (1)°. The angle formed by the C=N double 
bond and the naphthyl ring is 47. 1 (1) °. The torsion angle C-N=C-C is 177.32 (5)°. 



Ferrocenecarbaldehyde (1.2 g, 2.79 mmol) was dissolved in 30 ml benzene at room temperature, after the material had dis- 
solved completely, 0.8 g naphthylamine (5.58 mmol) was added to the solution. The mixture was refluxed with a Dean-Stark 
apparatus to remove the water produced during the reaction. After 5 h, the solvents were removed on a rotary evaporator 
and the residue was recrystallized in ether to give orange crystals 1.55 g. Yield 82%. 



H atoms were positioned geometrically and refined using a riding model with C — H = 0.93-0.98 A and with C/j S0 (H) = 
1.2 times LU(C). 



Experimental 



Refinement 



Figures 




Fig. 1. Molecular structure of title compound. Displacement ellipsoids are drawn at the 30% 
probability for non-H atoms. 



(1 -Naphthyliminomethyl)ferrocene 



Crystal data 



[Fe(C 5 H5)(Ci 6 H 12 N)] 
M r = 339.21 



F(000) = 1408 



D % = 1.396 Mgm 



-3 
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Monoclinic, C2/c Mo Ka radiation, X = 0.71073 A 

Hall symbol: -C 2yc Cell parameters from 863 1 reflections 

a = 19.5283 (4) A 9 = 2.2-26.9° 

b = 7.3578 (2) A n = 0.93 mm" 1 

c= 23.7390 (5) A 7=293 K 

(3 = 108.826 (1)° Block, orange 

V= 3228.47 (13) A 3 0.24 x 0.20 x 0.15 mm 

Z=8 



Data collection 



Bruker SMART 1000 CCD 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

cp and co scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
r min = 0.807, r max = 0.873 
18034 measured reflections 



3 1 64 independent reflections 

2740 reflections with I > 20(7) 
R int = 0.022 

Qmax = 26.0°, 0 m j n = 1 .8° 

h = -24^24 

£ = -9^8 
/ = -29^29 



Refinement 
Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2o(/^)] = 0.028 

wR(F 2 ) = 0.078 

S= 1.05 

3164 reflections 

209 parameters 

0 restraints 

Primary atom site location: structure-invariant direct 
methods 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = ll[Q 2 (F 2 ) + (0.0401P) 2 + 1.5179P] 

where P = (F D 2 + 2F 2 )/3 

(A/o) max = 0.001 

Ap ma x = 0.19eA- 3 

Ap mi „ = -0.19eA" 3 

Extinction correction: SHELXL97 (Sheldrick, 2008), 
Fc*=kFc [ 1 +0 .00 1 xFc V/sin(29)] " 1/4 

Extinction coefficient: 0.00052 (11) 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F against ALL reflections. The weighted ic-factor wR and goodness of fit S are based on F , convention- 
al ic-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > a(F 2 ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement, ic-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 
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Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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Atomic displacement parameters (A ) 
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Geometric parameters (A, °) 



Fel— C13 


2.0219(17) 


C7— C8 


1.364 (3) 


Fel— C17 


2.029 (2) 


C7— H7 


0.9300 


Fel— C18 


2.031 (2) 


C8— C9 


1.430 (3) 


Fel— C12 


2.0317(16) 


C9— C10 


1.424 (3) 


Fel— C19 


2.0362 (19) 


Cll— C12 


1.448 (3) 


Fel— C16 


2.0366 (17) 


Cll— Hll 


0.9300 


Fel— C14 


2.0379 (18) 


C12— C13 


1.428 (2) 


Fel— C20 


2.0383 (19) 


C12— C16 


1.434 (2) 


Fel— C21 


2.039 (2) 


C13— C14 


1.414 (3) 


Fel— C15 


2.0506 (18) 


C13— H13 


0.9800 


Nl— Cll 


1.269 (2) 


C14— C15 


1.419 (3) 


Nl— C8 


1.418(2) 


C14— H14 


0.9800 


CI— C2 


1.366 (3) 


C15— C16 


1.406 (3) 


CI— C9 


1.402 (3) 


C15— H15 


0.9800 


CI— HI 


0.9300 


C16— H16 


0.9800 


C2— C3 


1.393 (3) 


C17— C18 


1.405 (4) 


C2— H2 


0.9300 


CI 7— C21 


1.412 (4) 


C3— C4 


1.347 (4) 


C17— H17 


0.9800 


C3— H3 


0.9300 


C18— C19 


1.412 (3) 


C4— C10 


1.428 (4) 


C18— H18 


0.9800 


C4— H4 


0.9300 


C19— C20 


1.415 (3) 


C5— C6 


1.352 (4) 


C19— H19 


0.9800 


C5— C10 


1.393 (4) 


C20— C21 


1.398 (3) 



sup-4 



supplementary materials 



C5 — H5 


0.9300 


C20 — H20 


0.9800 


C6 — C7 


1.432 (4) 


C21 — H21 


0.9800 


C6 — H6 


0.9300 






C13 — rel — CI / 


m rr p. n\ 

1ZZ.00 (IU) 


( • 1 pn pn 

ci — cy — ciu 


11 0.0 (Z) 


C13 — rel — Clo 


1 n*7 i /i /n\ 
1U /.Z4 (y) 


p 1 pn p o 

ci — cy — Co 


1 cn ( 1 Q\ 
IZZ.jU (lo) 


CI / — rel — Clo 


/in /i o ( 1 n\ 
4U.4o (IU) 


Pin pn p o 

ciu — cy — Co 


llo. / (Z) 


pi 1 T?„ 1 P 1 1 

C13 — rel — C1Z 


/I 1 T7 /1\ 
41. 11 ( I) 


/^c pm p n 

c j — c i u — cy 


1 1 n n o\ 
liy.U (Z) 


P i -7 rr , i pii 

CI / — rel — Clz 


inT £c /n\ 
1U /.OJ (y) 


pc p 1 n p /i 
C 3 — C 1 U — C4 


1 11 A /1\ 

1Z3.4 (Z) 


pi o rr x i pit 

Clo — rel — Clz 


1 T] in /o\ 
1Z3.ZU (o) 


pn pi a p /i 

cy — c i u — C4 


117 7 /1\ 

11/./ (Z) 


pi i rr , i pi n 

C13 — rel — Ciy 


m ti /o\ 
1ZZ./1 (o) 


xt 1 p 1 1 pn 
JN 1 — Cll — C1Z 


111 /II ( 1 *7\ 

1ZZ.4Z (1 /) 


p i -7 r?_ i pin 

Cl / — rel — Cly 


CQ tc /I U 

oo. Id (11) 


XT1 p 1 1 mi 

JN 1 — Cll — rll 1 


no o 
llo.o 


pi Q T7 a 1 p 1 Q 

Clo — rel — Ciy 


4U.oi (y) 


pn p 1 1 1 1 1 i 
C1Z — Cll — rll 1 


1 1 Q Q 

1 lo.o 


pn r, x i pin 

C1Z — rel — Ciy 


1 Cfl A C fQ\ 

ljy.4o (o) 


pii pn pu 
C 1 3 — C 1 Z — C 1 o 


1 n*7 11/1 
1U/.11 (10) 


P| 1 T7 a 1 P 1 /. 

C13 — rel — Clo 


/^n 1 i *"7\ 
oy. 13 { 1) 


pn p n pi 1 
C 1 3 — C 1 Z — C 1 1 


1Zj.31 (lo) 


PI n T7 a 1 / ' 1 /z 

Cl / — rel — Clo 


1Z3.00 (1 1 ) 


p i /: p i o p i i 

C 1 o — C 1 Z — C 1 1 


1 T7 /1Q /1 

iz / .4y (io) 


pio rr , i p 1 /, 

Clo — rel — Clo 


i cr\ 1 1 /I n\ 
loU.13 (IU) 


pii p n 1 

C13 — C1Z — rel 


/:n nn /1 n\ 
oy.UU (1U) 


pn rr , i pu 

C1Z — rel — Clo 


/I 1 11 /1\ 
41. Z/ (/) 


pi/: p n 1 

Clo — C1Z — rel 


/-a cc /1 n\ 

oy.jj (iu) 


pin T?„ 1 p i 

Ciy — rel — Clo 


1 ci on /o\ 

Id /.oU (o) 


pi i pn rr , , 1 

Cll — C1Z — rel 


1 n m ( 1 1\ 
!Z3.yZ (13) 


pi i rr , 1 p i /| 

C13 — rel — C14 


/in n /ox 
4U. / / (o) 


p 1 /i pn pn 
C14 — C13 — C1Z 


1 n*7 nn / 1 

iu/.yy (10) 


p i -7 rr , , 1 p 1 a 

Cl / — rel — C14 


1 r o ci /1 1 \ 

1 JO. J /(ll) 


p i /I pn T?„ 1 

C 1 4 — C 1 3 — r e 1 


in n /1 n\ 
/U.Z3 (IU) 


PI o rr « 1 pi /i 

Clo — rel — C14 


m >in /i 1 \ 

izz.4y (ii) 


pn pn I?,, i 

C1Z — C13 — rel 


/;n iq /n\ 

oy. a (y) 


pn rr , , 1 p i /i 

C1Z — rel — C14 


CQ 01 /0\ 

00. ol (o) 


p i /I pn I1 1 ■> 

C 1 4 — C 1 3 — rl 1 3 


1 1£ n 
IZo.U 


Pin c« 1 p 1 /i 

Ciy — rel — C14 


1 n*7 n /■ 1 n\ 
1U /. 33 (1U) 


pn pn Tjn 
C1Z — C13 — rll 3 


1 i/i n 
IZo.U 


pi / r- , 1 p 1 /i 

Clo — rel — C14 


CQ m /o\ 
00. 3U (o) 


I?,, 1 P 1 1 III") 

rel — C13 — rl!3 


1 i/i n 
IZo.U 


pi i r , 1 p^a 

C13 — rel — CZU 


Kmc /n\ 

ijy.3j (y) 


p| 1 P1/1 P1 c 

C 1 3 — C 1 4 — C 1 j 


1 no i o / 1 1\ 
lUo.3o (1 /) 


pi 7 rr , 1 pin 

Cl / — rel — CZU 


c i / 1 n\ 
0/.00 (1U) 


pn p 1 /i T7„ 1 

C13 — C14 — rel 


oy.ui (iu) 


p 1 o T7 a i pon 
Clo — rel — CZU 


/to ni /o\ 

oo. ui (y) 


PIC pn T7 a 1 

Cl j — C14 — rel 


m 1 q / 1 n\ 
/U.lo (IU) 


pi O 1 Pin 

C1Z — rel — CZU 


KO 1? /0\ 

Ijo.Zj (o) 


PI 1 P1/1 TT1/1 

C13 — C14 — rl!4 


1 1C o 

IZj.o 


pi n I?,, 1 pin 

ciy — rel — CZU 


/in /^i /o\ 
4U.03 (0) 


P1 C p 1 /j TT 1 /( 

Cl j — C14 — rl!4 


1 1C o 

IZj.o 


pi / r- , 1 pm 

Clo — rel — CZU 


1 11 1 *r /o\ 

IZZ.Zo (o) 


T7 „ 1 P 1 /I TT 1 /I 

rel — C14 — hll4 


1 1C o 

IZj.o 


pi /i rr , 1 pm 

C14 — rel — CZU 


in /i /c /n\ 
1Z3.40 (y) 


p|/ P1C p 1 /| 

Clo — Cl j — C14 


1 no 1 £. t"\ £.\ 

lUo.lo (lo) 


p| 1 T7„ 1 PI 1 

C13 — rel — CZl 


no oi /n\ 

ijo.ol (y) 


p 1 /C P 1 C TT^ 1 

Clo — Cl j — rel 


£.c\ i c /1 n\ 
oy.3j (IU) 


P 1 -7 T7 „ 1 p 1 1 

Cl / — rel — CZl 


/in o /i 1 \ 
4U.0Z (11) 


P 1 /| P 1 C T7,t 1 

C14 — Cl j — rel 


£.c\ ii /1 n\ 

oy. zz (iu) 


pio rr , 1 pi 1 

Clo — rel — CZl 


CQ IC /I 1 \ 

00.30 (11) 


pi/ pic T_ric 
C 1 0 — C 1 J — rl 1 j 


1 ic n 

izj.y 


pi o rr , , i pi i 

C1Z — rel — CZl 


m a *7 /n\ 

izz.4 / (y) 


p 1 /i p 1 c t_ti c 
C 1 4 — C 1 J — rl 1 j 


1 ic n 

izj.y 


p i n T7 „ 1 po 1 

Ciy — rel — CZl 


£. o 1 1 / 1 n\ 
00.33 (1U) 


T7„ 1 P1 C II 1 C 

rel — Cl j — HID 


1 ic n 

izj.y 


pi /■ rr _ i pi i 

Clo — rel — CZl 


1 n*7 c*7 /■ 1 n\ 
1U/.J / (1U) 


pic pk pn 
C 1 j — C 1 0 — C 1 Z 


1 no ic < \ c\ 
lUo.3o (lo) 


pi a Tic* 1 r^o 1 
C 1 4 — r e 1 — CZ 1 


i jy.i / (iu) 


PIC p1£ T7 a 1 

C 1 j — C 1 o — r e 1 


in /ii c\ (\\ 
I\)A1 (IU) 


POH TT„1 PI 1 

CZU — rel — CZl 


/in 1 1 /n\ 
4U.11 (y) 


pn p i t7,t i 
C1Z — Clo — rel 


CCl 1 O /Tl\ 

oy.io (y) 


pi i rr x 1 pic 

C13 — rel — Cl j 


00.0/ (o) 


PIC p 1 in/ 

C 1 j — C 1 o — H 1 o 


1 IC o 

IZj.o 


pi 7 rr x 1 pic 

Cl / — rel — Cl j 


1 !>y.0Z (11) 


pn p i /, ill/' 
C1Z — Clo — Hlo 


1 IC o 

IZj.o 


PIO c. 1 p|f 

Clo — rel — Cl j 


KO H p| 1 \ 

Ijo.31 (11) 


C 1 PI/, III/, 

rel — Clo — Hlo 


1 IC o 

IZj.o 


PI O T7„ 1 p| f 

C1Z — rel — Cl j 


00.0/ (o) 


P| O p|7 PI 1 

Clo — Cl / — CZl 


1 no c /i\ 
lUo.J (Z) 


pi A T7 _ 1 P1C 

C19 — F el — C15 


m Ti /n\ 

122.37 (9) 


p i o P1*7 T7.-.1 

C18 — C17 — Fel 


/n o£ /11\ 

69.86 (13) 


C16— Fel— C15 


40.24 (8) 


C21— C17— Fel 


70.08 (13) 


C14— Fel— C15 


40.60 (8) 


C18— C17— H17 


125.7 


C20— Fel— C15 


107.88 (9) 


C21— C17— H17 


125.7 


C21— Fel— C15 


123.16(10) 


Fel— C17— H17 


125.7 


Cll— Nl— C8 


118.44(16) 


C17— C18— C19 


107.9 (2) 



sup-5 



supplementary materials 



P1 P 1 PA 

C2 — ci — cy 


ni p>i 
ill. 1 (2) 


pi p 1 ui 
C2 — CI — HI 


i i n a 

ny.4 


pa p 1 ui 
cy — CI — Hi 


i i n a 

ny.4 


pi pi pi 
CI — C2 — C3 


1 ia /; ("31 
120.6 (3) 


pi pi in 
CI — C2 — Hi 


1 in T 

ny. / 


P7 PI U1 

C3 — C2 — H2 


1 1 n 7 

ny. / 


p/i pi pi 
C4 — C3 — C2 


1 ia a cil 
120.0 (2) 


p/i pi ui 
C4 — Co — Hj 


1 on a 
12U.U 


PI /"'I UI 

Cz — C3 — H3 


1 ia a 
120.0 


pi p^i nn 
C3 — C4 — C 1 0 


ni o cil 
121.5 (2) 


pi p/i TT/1 

C3 — C4 — H4 


1 1 Q 1 

ny.i 


C 1 0 — C4 — H4 


1 in 1 
i iy. i 


p/; pc nfi 
Co — C5 — C 1 0 


1 T1 A (11 

122.0 (2) 


P£ pc uc 
Co — CD — H3 


1 1 fl A 

ny.u 


pin pc 
CIO — C5 — H5 


mi n 
ny.u 


pc p/r p-7 

CD — Co — C / 


n/i (i ei i 
120.0 (3) 


pc p/; u£ 
CD — Co — Ho 


1 OA A 

120.0 


p~7 p/; u/: 
C / — Co — Ho 


1 1/1 A 

120.0 


PO P"7 P/C 

C8 — C7 — Co 


iin n ni 

119. y (3) 


C8— C7— H7 


120.1 


C6— C7— H7 


120.1 


C7— C8— Nl 


122.6 (2) 


C7— C8— C9 


120.4 (2) 


Nl— C8— C9 


116.87(18) 



P1"7 P1Q (T . . 1 

CI / — Cls — r el 


/: a /;/; (i n 
6y.66 (13) 


P 1 A P 1 O c 1 

ciy — CIS — rel 


/T A OO /I 11 

6y.ss (12) 


P1"7 PIO UIO 

C 1 / — C 1 5 — H 1 6 


1 i/: a 
126.0 


p 1 A PIO UIO 

ciy — cis — his 


1 1£ A 

126.0 


TT~ 1 PIO UIO 

rel — CIS — His 


1 i/; a 
126.0 


P 1 O P 1 A P1A 

C 1 a — C 1 y — C20 


1 A"7 1 (11 

10/.3 (2) 


PIO p 1 A TT~ 1 

CIS — Ciy — rel 


/CA CI (1 11 

6y.M (12) 


P1A P1Q T7a1 

C2U — c i y — r e i 


/TQ -7/r (in 

oy. /a (ii) 


PIO p 1 A u 1 A 

cis — ciy — Hiy 


1 "t£. A 

126.4 


P1A P1A U1A 

C20 — c i y — h i y 


1 i/: a 
126.4 


TT~ 1 p 1 A u 1 A 

rel — Ciy — Hiy 


1 1/; a 
126.4 


P11 P1A P1A 

C2 1 — C20 — c i y 


1 AO A (11 

los.y (2) 


P11 P1A T?~1 

C2 1 — C20 — r e 1 


/;a ao (i i\ 

6y.ys (12) 


P1A P1A T?~1 

C 1 y — C20 — r e 1 


/;a /;a (111 
6y.60 (11) 


pn nn uia 
C2 1 — C2U — H2U 


1 ic c 
125.5 


pia pia md 
C 1 y — C20 — H20 


1 ic c 
125.5 


(T . . 1 pin (Tin 

rel — C20 — H20 


1 1C c 

125.5 


C20— C21— C17 


107.3 (2) 


C20— C21— Fel 


69.91 (12) 


CI 7— C21— Fel 


69.30 (13) 


C20— C21— H21 


126.3 


CI 7— C21— H21 


126.3 


Fel— C21— H21 


126.3 



sup-6 



supplementary materials 




sup-7 



